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A.5 Form EQP 7200-4, Wellhead Blowout Control System.

The blowout control system for drilling the proposed well  is presented in form 
EQP-7200-4, presented at the end of this Section (A.5).
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A.6 Form EQP 7500-3, Environmental Impact Assessment for Mineral 
Wells Surface Facilities

The Environmental Impact Assessments for Mineral Wells and Surface Feature are
presented in/on Form EQP 7500-3 for each well and are presented at the end of this 
Section (A.6). Also presented at the end of Section A.4 is a letter authorizing 
placement of the wells within 300 feet of a building as presented on Figures A.4-8a
through A.4-8d.
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A.7 Form EQP 7200-18, Soil Erosion and Sedimentation Control Plan 

The Soil Erosion and Sediment Control Plan is presented on Form EQP 7200-18, 
presented at the end of this Section (A.7). A completed form for each of the two 
proposed well locations is provided at the end of Section A.7.  A copy of the cover letter 
addressed to the County CEA notifying provision of soil erosion and sedimentation 
control plans is also provided at the end of Section A.7 
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A.8 Provide a conformance bond.  For information regarding bonding
options see the link to mineral well bonds at 
http://www.michigan.gov/deqogs and click on Mineral Wells or 
contact Joe Petit at 517-284-6837.   

Carleton Farms Landfill has a Surety Bond dated September 27, 2019 on file with the 
EGLE as a demonstration that sufficient financial assurance is available to manage 
well abandonment.  provided as an attachment at the end of 
Section A.8.
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A.9 The permit application fee as specified by statute: 

Disposal well for disposal of waste products $     2,500.00 
Disposal well for processed brine         500.00 
Storage well          500.00 
Natural or artificial brine production well         500.00 

A copy of the electronic submission of permit application fees ,in the amount of $2,500 
per well that was submitted to the State of Michigan, is presented at the end of this 
section (A.9).
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A.10 An organization report, form EQP 7200-13, if a current organization 
report is not on file with the supervisor.

The Organization Report presenting the current corporate organizational status of 
Carleton Farms Landfill is presented on form EQP 7200-13, at the end of this Section 
(A.10).  
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A.11 Description of the drilling program, including the drilling fluid and 
mud program, how the fluids will be handled and ultimate disposition 
of the drilling fluids.  Include a discussion of whether overpressured 
zones are anticipated and how the mud program will be modified to 
accommodate such a condition.

The proposed wells (IW#1-36N and IW#2-36E) will be newly installed Class I non-
hazardous wells located in Section 36, T4S, R8E, in New Boston, Wayne County, 
Michigan. Ground level is estimated to be approximately 627 feet above sea level (ft 
ASL) at IW#1-36N and 623 ft ASL at IW#2-36E, with Kelly Bushing (KB) that will be 
dependent on the type of rig available. All referenced depths provided below and 
throughout this application are in feet below ground level (ft BGL). The wells will be 
drilled to a total depth (TD) of approximately 3,800 ft BGL (estimated TD of 3,827 ft BGL 
at IW#1-36N and 3,802 ft BGL at IW#2-36E) through the Mt. Simon. CFL intends to 
complete the interval from the Franconia/Dresbach through the Mt. Simon. Proposed 
well schematics for the IW#1-36N and IW#2-36E wells are provided on Figures A.11-1
and A.11-2, respectively.

Drilling, Casing and Testing Program

Upon preparation of the site and mobilization of required equipment, 20” conductor 
casing will be driven to approximately 40 feet. If driven casing is not practical due to 
equipment availability or other factors, the 20-inch, 94 lb/ft, H-40 grade, ST&C (short 
threaded and coupling), or suitable equivalent conductor casing will be cemented to 
surface in a 26” borehole to an anticipated depth of approximately 40 feet BGL. If a 
gauge borehole diameter is assumed and 25% excess cement is assumed, 
approximately 64 sacks (sx) of 1.18 ft3/sx yield Michigan equivalent Class A cement with 
additives or suitable equivalent would be utilized to cement the string to surface. Site 
specific conditions will be used to further refine cement volume.

A 17-1/2” borehole will then be drilled out of conductor casing to a depth of 
approximately 500 feet BGL into the Bass Island Group. Confirmation of the base of 
underground source of drinking water (estimated at 400 ft BGL, or the base of the Bois 
Blanc) will be conducted via geophysical logging. The hole will be conditioned and 13 
3/8”, 54.5 lb/ft, K-55 ST&C (or suitable equivalent) surface casing will be installed from 
surface to a depth of approximately 500 feet BGL. If a gauge borehole diameter is 
assumed and 75% excess cement is assumed, approximately 535 sacks (sx) of 1.18 
ft3/sx yield Michigan equivalent Class A cement with additives or suitable equivalent 
would be utilized to cement the string to surface. It is anticipated that a float shoe will be 
used with a float collar located one joint off bottom, and that centralizers will be placed 
at a minimum of one every third joint depending on hole condition.

After the surface casing string has been cemented and a minimum of 36 hours waiting 
on cement (WOC) time has elapsed, the remaining cement will be drilled out of the 
surface casing shoe and a 12-¼ inch hole will then be drilled to approximately 1,400
feet BGL, into the Clinton Formation (i.e., through the Niagaran). Openhole logging will 
be completed from the total depth of the hole to the base of the surface casing. A 
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cement bond log will be conducted over the surface casing interval to demonstrate 
cement integrity behind the surface casing. Open hole logging will be conducted from 
the base of the intermediate casing to the surface casing shoe. After the logging/testing 
program is completed, the hole will be conditioned and 9- 36 lb/ft, K-55 ST&C (or 
suitable equivalent) intermediate casing will be installed from surface to a depth of 
approximately 1,400 feet BGL. If a gauge borehole diameter is assumed and 75% 
excess cement is assumed, approximately 688 sacks (sx) of 1.18 ft3/sx yield Michigan 
equivalent Class A cement with additives or suitable equivalent would be utilized to 
cement the string to surface. It is anticipated that a float shoe will be used with a float 
collar located one joint off bottom, and that centralizers will be placed at a minimum of 
one every third joint depending on hole condition.

After the 9- intermediate casing string has been cemented and a minimum of 36 
hours waiting on cement (WOC) time has elapsed, remaining cement will be drilled out 
of the intermediate casing string shoe and an 8-¾” hole will then be drilled to a depth of 
approximately 3,281 feet BGL at IW#1-36N and 3,251 feet BGL at IW#2-36E, which 
corresponds to the projected depth of the top of the Franconia/Dresbach. A cement 
bond log will be conducted over the intermediate casing interval at each well to 
demonstrate cement integrity behind the casing. Openhole logging will be completed 
from the total depth of the 8-¾” hole to the base of the intermediate casing. After the 
first phase of the deep openhole logging program is complete (see Table A.13-1, 
Section A.13), the hole will be conditioned and 7”, 26 lb/ft, N-80 LT&C (long threaded 
and coupling), or suitable equivalent, long-string casing will be installed to a depth of 
approximately 3,250 to 3,280 feet BGL in both wells. The cementing program for the 
long-string casing will be determined based on field conditions, but is planned to consist 
of a mixture of Michigan equivalent Class A standard cement with additives or suitable 
equivalent. Depending on hole conditions and geologic considerations, light-weight 
cement and/or a two-stage cement job utilizing a DV tool may be utilized. Assuming 
single-stage cement jobs and 25% excess, the required cement volumes are 
approximately 548 sacks and 543 sacks for IW#1-36N and IW#2-36E, respectively. 
Additional excess cement, if any, will be pumped based on field conditions. It is 
anticipated that a float shoe will be used with a float collar one joint up from the bottom 
and that centralizers are to be placed a minimum of one every third joint.

Shoe cement will then be drilled out of the 7” casing and the well will be deepened using 
estimated to be 3,827 ft 

BGL at IW#1-36N and 3,802 ft BGL at IW#2-36E). Note that a total depth of ~3,800 ft 
BGL was assumed as a conservative measure to account for formation top variability. A
drill stem test (DST) may be conducted to obtain a sample of injection interval fluids 
prior to reaching total depth; after drilling is completed, openhole logging will be 
conducted to obtain additional data regarding the injection interval. In addition, a cement 
bond log and baseline casing inspection log will be conducted over the long string 
casing interval, and a directional survey will be conducted to ascertain the trajectory and 
bottom hole location of the well. Note that standard site Health and Safety procedures 
will be implemented during well installation, including daily and task-specific safety 
meetings. As needed, methane monitoring will be conducted to identify any potential 
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explosion hazards. 

The packer at each well will be set to a depth of within 100 feet of the long-string casing 
shoe. Initial projections of packer placement are at depths of approximately 3,231 feet 
at IW#1-36N and approximately 3,201 feet at IW#2-36E inside the 7” long-string casing, 
and 3-½” OD, 9.2 lb/ft, J-55 LT&C tubing will be run from the packer to surface. As 
appropriate, coated or lined tubing and packer may be used to manage potential 
corrosion issues. A radioactive tracer survey (RAT) and a temperature log will then be 
conducted to establish baseline conditions and to demonstrate initial external 
mechanical integrity. A pressure transient test will also be conducted to derive estimates 
of formation pressure and properties (See Section A.14). Schematics summarizing the 
proposed IW#1-36N and IW#2-36E well completions are presented as Figures A.11-1 
and A.11-2, respectively.

No over-pressured zones are anticipated during drilling of the CFL wells; within the two-
mile Area of Review there is one historical well that had minimal production in the 
Trenton that was plugged and abandoned in 1947, and four historical wells that were 
drilled in the Trenton and were dry holes. If under-pressured zones are encountered, 
lost-circulation materials will be utilized to control fluid loss as necessary based on well 
conditions.  Fresh water will be trucked to the site using local oilfield suppliers or a pre-
existing water well already located on the property will be used to supply water during 
drilling and testing of this well. Fresh water will be used as the drilling fluid, and will be 
held in on-site tanks with no in-ground pits. Upon completion of drilling operations, 
remaining fluids and solids will be disposed of on-site or off-site by a licensed waste 
hauler or a suitable equivalent contractor.

The first well to be drilled is expected to be installed and tested in the year 2020 or 2021
according to applicable regulations and permit requirements. Static pressure testing of 
the openhole injection interval will be performed, along with determination of various 
injection interval characteristics such as permeability-thickness that would be 
determined via pressure transient testing. Injection formation native brine chemistry and 
characteristics will be determined based on acquisition of a fluid sample. Characteristics 
of the injection interval will also be evaluated based on geophysical well logging results. 
Additional details regarding the well logging are presented in Table A.13-1 in Section 
A.13. 

Based on equipment availability, prior to conducting any injection testing, injection 
interval fluid will be produced from the targeted injection formation using either a 
submersible pump or swabbing equipment. Based on fluid loss encountered during 
drilling and field conditions, target production volumes for obtaining representative 
samples will be adjusted in the field, based on conditions encountered. Field 
parameters including pH and conductivity will also be monitored at surface as fluid is 
recovered to determine when representative sampling is practical. Injection interval 
formation fluid will be subjected to analysis for the following parameters:

Alkalinity, Arsenic, Barium, Bicarbonate, Cadmium, Calcium, Carbonate, 
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Chloride, Chromium, Conductivity, Copper, Hardness, Iron, Lead, Magnesium, 
Manganese, Molybdenum, Nickel, Nitrate as (N), pH, Potassium, Radium 226, 
Radium 228, Selenium, Silica as SiO2, Sodium, Specific Gravity, Strontium, 
Sulfur, TDS, TSS, Zinc

Mechanical integrity and ambient monitoring will be conducted after well construction 
activities are complete. Annual Part I mechanical integrity testing (MIT) and 5-year Part 
II MIT for the two proposed wells are detailed below. CFL will provide the agency a 
minimum of 30 days notice prior to annual testing. Although test procedures or methods 
may be changed based on approval by EGLE staff, the following procedure will be used 
for the first such testing performed:

1. Conduct Wellsite Safety Meeting
a. Prior to commencement of field activities, conduct safety meeting with 

contractors and personnel to be involved with field services and MIT 
testing. Ensure that all safety procedures are understood and review days’ 
work activities.

2. Conduct Reservoir (Fall-Off or Static) Pressure Test
a. For fall-off, record data regarding test well injection at typical operating 

conditions (constant rate). Rate versus time data will be recorded during 
the injection period. Cumulative injection volume will also be recorded. 
Continue injection for a minimum of approximately 8 hours. Note that 
significant rate variations may yield poor quality data or require more 
complicated analysis techniques.

b. Rig-up pressure gauge and run in well to a depth likely not to exceed 
approximately 3,300 feet, or other depth approved by EGLE.

c. For pressure transient fall-off, obtain final stabilized injection pressure for 
a minimum of 1 hour. For static test, collect a minimum of two 
pressure/temperature readings at depth. Ensure that the gauge 
temperature readings have also stabilized.

d. After gauge recordings are stable, cease injection and monitor pressure 
fall-off. Continue monitoring pressure for a minimum of 8 hours or until a 
valid observation of fall-off curve is observed. For a static gradient survey, 
the well will be shut-in for a minimum of 48 hours before testing. Wellbore 
pressure gradients will be obtained to establish fluid gradient and 
bottomhole pressure data will be collected for a minimum of 4 hours for 
static testing.

e. Stop test data acquisition, rig-down and release equipment. 

3. Annulus Pressure Test
a. Stabilize well pressure and temperature.
b. As practical, arrangements will be made for a representative from EGLE to 

be present to witness testing.
c. Install ball valve or similar type “bleed” valve on annulus gate valve. 

Pressurize annulus to a minimum of 100 psig above maximum permitted 
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operating pressure and shut-in valve. Install certified gauge on “bleed” 
type valve. The annulus may need to be pressurized and bled off several 
times to ensure an absence of air.

d. Monitor and record pressure for 1 hour. Pressure may not fluctuate more 
than 3% during the one-hour test. 

e. Lower the annulus pressure to normal operating pressure at the end of the 
test. 

Part II mechanical integrity demonstration, as required by EGLE, for the well will be 
accomplished via a minimum of one approved logging method such as temperature 
log, or radioactive tracer survey, or noise log, or oxygen activation log. CFL will 
provide the agency with a minimum of a 30-day notice of Part II testing as practical to 
allow the agency an opportunity to witness data collection activities. 

Although CFL may utilize any acceptable method per EGLE procedure approval, at 
this time it is proposed that temperature logging be utilized for 5-year Part II 
mechanical integrity testing. Static temperature logging is to be conducted as follows:

1. Conduct Temperature Log
a. Shut-in well for stabilization (minimum of 36 hours, or as required by 

EPA/EGLE) prior to running base temperature log.
b. Rig-up temperature log and run base log from surface to total depth. Pull 

tool to surface and shut-in master valve.
c. Rig-down equipment and return the well to normal operations. 



                             

T.D. 3,827' BGL

3,281' BGL

Franconia/Dresbach
3,281' BGL

Bottom Tail Pipe ~3,281’ BGL

NOT TO SCALE

NOTE:

CONDUCTOR PIPE:  20" O.D., 94 lb/ft H-40 grade,
                                   ST&C steel casing driven to 40' BGL

SURFACE CASING:  13-3/8" O.D., 54.5 lb/ft, K-55, ST&C steel casing set
                                   at 500' BGL in a 17-1/2" hole.  Cemented with 535 
                                   sacks of Class A neat cement (75% excess). 

LONG STRING CASING:  7" O.D. 26 lb/ft, N-80, LT&C steel casing
                                           run to 3,281' in a 8-3/4" hole.  Cemented with
                                           532 sacks of Class A neat cement (25% excess).

INTERMEDIATE CASING:  9-5/8" O.D. 36 lb/ft, K-55, ST&C steel casing run
           to 1,400' BGL in a 12-1/4" hole. Cemented with 
                    688 sacks of Class A neat cement (75% excess).

INJECTION TUBING:  3-1/2" O.D., 9.2 lb/ft, J-55, LT&C

ANNULUS FLUID:  Brine with corrosion inhibitor.

Arrow ASI-X, 7" x 3-1/2" retrievable packer, top set no shallower than
3,181' with two joints of 3-1/2" tail pipe below packer.  

6-1/8" Hole

Utica Shale

2,227’ BGL

Bass Island Group
(Base of USDW)
400’ BGL

Sylvania

135' BGL

Trenton Fm.

2,357’ BGL

Black River Fm.

2,765’ BGL

Glenwood 3,171’ BGL

Trempealeau 3,181’ BGL

Eau Claire Fm.

3,366’ BGL

Mt. Simon Fm.

3,527’ BGL

Clinton

1,346’ BGL

Figure A.11-1
IW#1-36N Well Schematic,

Carleton Farms Landfill

By:  WEK

Scale:  NTS

5935 South Zang Street, Suite 200
Littleton, Colorado 80127 USA
303-290-9414
www.petrotek.com

Date:  May 2020

Checked:  CW2019_CFL_EGLE_Fig_A.11-01.pdf
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Clinton

1,321’ BGL

T.D. 3,802' BGL

3,251' BGL

Franconia/Dresbach
3,251' BGL

NOT TO SCALE

NOTE:

CONDUCTOR PIPE:  20" O.D., 94 lb/ft H-40 grade,
                                   ST&C steel casing driven to 40' BGL

SURFACE CASING:  13-3/8" O.D., 54.5 lb/ft, K-55, ST&C steel casing set
                                   at 500' BGL in a 17-1/2" hole. Cemented with 535 
                                   sacks of Class A neat cement (75% excess). 

LONG STRING CASING:  7" O.D. 26 lb/ft, N-80, LT&C steel casing
                                           run to 3,251' in a 8-3/4" hole. Cemented with
                                           527 sacks of Class A neat cement (25% excess).

INTERMEDIATE CASING:  9-5/8" O.D. 36 lb/ft, K-55, ST&C steel casing run
           to 1,400' BGL in a 12-1/4" hole. Cemented with 
                    688 sacks of Class A neat cement (75% excess).

INJECTION TUBING:  3-1/2" O.D., 9.2 lb/ft, J-55, LT&C

ANNULUS FLUID:  Brine with corrosion inhibitor.

Arrow ASI-X, 7" x 3-1/2" retrievable packer, top set no shallower than
3,151' with two joints of 3-1/2" tail pipe below packer.

6-1/8" Hole

Utica Shale

2,198’ BGL

Bass Island Group
(Base of USDW)
375’ BGL

Sylvania

115' BGL

Trenton Fm.

2,323’ BGL

Black River Fm.

2,740’ BGL

Glenwood 3,141’ BGL

Trempealeau 3,151’ BGL

Eau Claire Fm.

3,336’ BGL

Mt. Simon Fm.

3,502’ BGL

Bottom Tail Pipe ~3,251’ BGL

Figure A.11-2
IW#2-36E Well Schematic,

Carleton Farms Landfill

By:  WEK

Scale:  NTS

5935 South Zang Street, Suite 200
Littleton, Colorado 80127 USA
303-290-9414
www.petrotek.com

Date:  May 2020

Checked:  CW2019_CFL_EGLE_Fig_A.11-02.pdf

2019 Permit Application
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A.12 Description of the cementing program including the type, properties 
and compressive strength of cement to be used on each casing 
string.  Indicate if DV tools will be used. 

Figures A.11-1 and A.11-2 present the wellbore diagrams for the proposed IW#1-36N 
and IW#2-36E wells. The cement used for all cement jobs will be Michigan equivalent 
type A cement; 2% bentonite and 2% CaCl2 may be required depending on field
conditions. Assuming no bentonite or additives, the water requirements will be 5.2 
gallons/sack with a slurry yield of 1.18 ft3/sack. Any casing shoe tests (intermediate and
long-string casing only) will be run at values conservatively estimated to be below 
fracture pressure. At a depth of 500 feet (surface casing), assuming a bottom hole 
gradient not to exceed 0.7 psi/ft and a normally pressured formation (0.433 psi/ft) at the 
shoe, a differential pressure ( ) of less than 135 psi (500 * [0.7 – 0.433]) would be 
applied at the casing shoe. At a depth of 1,400 feet (intermediate casing), assuming a 
bottom hole gradient not to exceed 0.7 psi/ft and a normally pressured formation (0.433 

an 374 psi (1,400 * [0.7 – 0.433]) 
would be applied at the casing shoe. At a depth of 3,280 feet (long-string casing), 
assuming a bottomhole gradient not to exceed 0.7 psi/ft, and a normally pressured 

880 psi (3,280 * [0.7 – 0.433]) would be applied 
to the casing shoe. As noted by Bourgouyne et al. (1991) in Section 3.4.11 of his text, 
the exact amount of compressive strength needed before drilling activities can continue 
is difficult to determine, but a value of 500 psi is commonly used in field practice. 
Compressive strengths that exceed projected test pressures for the proposed cement 
blends over the range of temperatures expected (60 to 80 degrees Fahrenheit) 
conservatively referenced at atmospheric pressure are given in the following table:

Time 
(Hours)

Class A 60oF 
Compressive 
Strength (psi)

Class A 80oF 
Compressive 
Strength (psi)

2% Bentonite 60oF 
with 2% CaCl 
Compressive 
Strength (psi)

2% Bentonite 80oF 
with 2% CaCl 
Compressive 
Strength (psi)

8 20 265 135 620
12 80 580 255 1,150
24 615 1,905 765 1,820
36* 1,087* 2,823* 1,420* --
72 2,050 4,125 -- --

*extrapolated

The cement volumes for each wellbore section up to and including the 7” casing cement 
job are summarized in the following table. Excess cement volumes may be increased 
depending on caliper logging.
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Interval Hole Size Casing Size (in) Depth Excess Cement Cement Required
(in) OD ID (ft BGL) (%) (sacks)

Conductor 26.000 20.000 19.124 40 25% 64*
Surface 17.500 13.375 12.615 500 75% 535
Intermediate 12.250 9.625 8.921 1,400 75% 688
Long String:

IW#1-36N
8.750 7.000 6.276

3,281 25% 548
UW#2-36E 3,251 25% 543

*optional if conductor casing is driven

Unexpectedly high permeability or low reservoir pressure may require two cement 
stages for a particular cement job; in this case, a DV tool may be utilized. It is 
anticipated that each cement job will be completed in a single stage unless conditions 
require a two-stage job. Any change to the procedure based on field conditions will be 
provided to EGLE by email at least 24-hours in advance of cementing. 

REFERENCES

Bourgouyne, A.T., Martin E. Chenevert, Keith K. Millheim, F.S Young Jr., 1991. Applied 
Drilling Engineering, SPE Textbook Series, Volume 2. 
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A.13 Description of the proposed wireline logging program.

The proposed wireline logging program is summarized in Table A.13-1, below.

              Table A.13-1.  List of Proposed Logs, CFL IW#1-36N and IW#2-36E

Description Estimated Depth Run

Dual LateroLog, SP, Gamma Ray, Compensated Neutron, 
and Caliper Logs
(Openhole before installing surface casing to ~500 ft) 

500 ft BGL – ~100 ft BGL

Dual LateroLog, SP, Gamma Ray, Compensated Neutron, 
and Caliper Logs
(Openhole before installing intermediate casing to ~1,400
ft) 

1,400 ft BGL – Surface Casing 
Shoe (~500 ft BGL)

Dual LateroLog, SP, Gamma Ray, Formation Density, 
Compensated Neutron, Caliper, and Fracture Finder ID
Logs (Openhole before installing long-string casing)

1,400 – 3,281 ft BGL (IW#1-
36N)
1,400 – 3,241 ft BGL (IW#2-
36E)

Cement Bond Log (Surface, Intermediate casing) - Surface casing shoe to surface
- Intermediate casing shoe to 

surface casing shoe

Dual LateroLog, SP, Gamma Ray, Formation Density, 
Compensated Neutron, Caliper, and Fracture Finder ID 
Logs (Openhole)

Franconia to Mt. Simon Injection 
Interval (6 1/8” openhole) 

Cement Bond Log, Casing Inspection Log and Directional 
Survey (Long-string casing)

Long-string shoe to surface 
shoe



October 2019 Republic Services Carleton Farms Landfill
EGLE Permit Attachments 

A.14-1    

A.14 Description of the testing program, including pressure tests on 
casing strings, and any planned drill stem tests.

The first well is expected to be installed and tested in the year 2020 or 2021 according 
to applicable regulations and permit requirements. Static pressure testing of the open 
hole injection interval will be performed, along with determination of various injection 
interval characteristics such as permeability-thickness that would be determined via 
pressure transient testing. Injection formation native brine chemistry and characteristics 
will be determined based on acquisition of a fluid sample. Characteristics of the injection 
interval will also be evaluated based on geophysical well logging results. Additional 
details regarding the well logging are presented in Table A.13-1 in Section A.13. The 
following information is also presented in Section A.11 but is repeated to facilitate 
application review. 

Based on equipment availability, prior to conducting any injection testing, injection 
interval fluid will be produced from the targeted injection formations using either a 
submersible pump or swabbing equipment. Based on fluid loss encountered during 
drilling and field conditions, target production volumes for obtaining representative 
samples will be adjusted in the field, based on conditions encountered. Field 
parameters including pH and conductivity will also be monitored at surface as fluid is 
recovered to determine when representative sampling is practical. Injection interval
formation fluid will be subjected to analysis for the following parameters:

Alkalinity, Arsenic, Barium, Bicarbonate, Cadmium, Calcium, Carbonate, 
Chloride, Chromium, Conductivity, Copper, Hardness, Iron, Lead, Magnesium, 
Manganese, Molybdenum, Nickel, Nitrate as (N), pH, Potassium, Radium 226, 
Radium 228, Selenium, Silica as SiO2, Sodium, Specific Gravity, Strontium, 
Sulfur, TDS, TSS, Zinc

Mechanical integrity and ambient monitoring will be conducted after well construction 
activities are complete. Annual Part I mechanical integrity testing (MIT) and 5-year Part 
II MIT for each of the proposed wells are detailed below. CFL will provide the agency a 
minimum of 30 days notice prior to annual testing. Although test procedures or methods 
may be changed based on approval by EGLE staff, the following procedure will be used 
for the first such testing performed:

1. Conduct Wellsite Safety Meeting
a. Prior to commencement of field activities, conduct safety meeting with 

contractors and personnel to be involved with field services and MIT 
testing. Ensure that all safety procedures are understood and review days’ 
work activities.

2. Conduct Reservoir (Fall-Off or Static) Pressure Test
a. For fall-off, record data regarding test well injection at typical operating 

conditions (constant rate). Rate versus time data will be recorded during
the injection period. Cumulative injection volume will also be recorded. 
Continue injection for a minimum of approximately 8 hours. Note that 
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significant rate variations may yield poor quality data or require more 
complicated analysis techniques.

b. Rig-up pressure gauge and run in well to a depth likely not to exceed 
approximately 3,300 feet or other depth approved by EGLE. 

c. For pressure transient fall-off, obtain final stabilized injection pressure for 
a minimum of 1 hour. For static test, collect a minimum of two 
pressure/temperature readings at depth. Ensure that the gauge 
temperature readings have also stabilized.

d. After gauge recordings are stable, cease injection and monitor pressure 
fall-off. Continue monitoring pressure for a minimum of 8 hours or until a 
valid observation of fall-off curve is observed. For a static gradient survey, 
the well will be shut-in for a minimum of 48 hours before testing. Wellbore 
pressure gradients will be obtained to establish fluid gradient and 
bottomhole pressure data will be collected for a minimum of 4 hours for 
static testing.

e. Stop test data acquisition, rig-down and release equipment. 
3. Annulus Pressure Test

a. Stabilize well pressure and temperature.
b. As practical, arrangements will be made for a representative from the 

EGLE to be present to witness testing.
c. Install ball valve or similar type “bleed” valve on annulus gate valve. 

Pressurize annulus to a minimum of 100 psig above maximum permitted 
operating pressure and shut-in valve. Install certified gauge on “bleed” 
type valve. The annulus may need to be pressurized and bled off several 
times to ensure an absence of air. 

d. Monitor and record pressure for 1 hour. Pressure may not fluctuate more 
than 3% during the one-hour test. 

e. Lower the annulus pressure to normal operating pressure at the end of the 
test. 

Part II mechanical integrity demonstration, as required by EGLE, for the well will be 
accomplished via a minimum of one approved logging method such as temperature 
log, or radioactive tracer survey, or noise log, or oxygen activation log. CFL will 
provide the agency with a minimum of a 30-day notice of Part II testing as practical to 
allow the agency an opportunity to witness data collection activities. 

Although CFL may utilize any acceptable method per EGLE procedure approval, at 
this time it is proposed that temperature logging be utilized for 5-year Part II 
mechanical integrity testing. Static temperature logging is to be conducted as follows:

1. Conduct Temperature Log
a. Shut-in well for stabilization (minimum of 36 hours, or as required by 

EPA/EGLE) prior to running base temperature log.
b. Rig-up temperature log and run base log from surface to total depth. Pull 

tool to surface and shut-in master valve.
c. Rig-down equipment and return the well to normal operations. 
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A.15 Description of any planned coring program.

No coring program is currently planned during the drilling of the two proposed CFL
wells.
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B. Additional information required for an application for a permit to drill and 
operate a disposal well or to convert a previously drilled well to such a well:

B.1 Form EQP 7200-14, Injection Well Data.

Disposal well data is presented on form EQP 7200-14, which is attached at the end of 
this Section (B.1).  

Items 1-7 on Form EQP-7200-14 are addressed as follows:

Item 1: Figure B.4-1 presents the location of oil, gas and injection wells within two miles 
of the proposed injection wells.  As indicated in this figure and documented in other 
sections of this application, there are no oil, gas, or injection wells within 1,320 feet of 
either proposed injection well.  Figure B.6-1 and Table B.6-1 present surface land owner 
information which show that Republic Services of Michigan, LLC, is the surface owner 
of property upon which wells will be drilled. International Transmission Co, Anchors 
Realty, and an unspecified Chief Financial Officer own surface property within 1,320 
feet of proposed well IW#1-36N and City Environmental owns property within 1,320 feet 
of proposed well IW#2-36E. Form EQP 7200-1 presents well construction and location 
information for the proposed injection wells IW#1-36N and IW#2-36E.

Item 2: Forms EQP 7200-1 (submitted individually for IW#1-36N and IW#2-36E), and 
Figures A.4-8a and A.4-8b present the depth and location of the proposed wells. As 
indicated in Item 1, there are no oil, gas, or injection wells within 1,320 feet of the 
proposed wells.  Figure A.4-6a and Table B.6-3  present location and information about 
freshwater, irrigation, and public water supply wells within 1,320 feet of the proposed 
well locations.  

Item 3:  This item is not applicable, because there are no oil, gas or injection wells 
within 1,320 feet of the proposed IW#1-36N and IW#2-36E well locations.  Attachment 
C contains digital copies of the completion and plugging records of wells in the area of 
review. Section B.6 addresses artificial penetrations (i.e. oil, gas or injection wells) 
within the AOR, and shows that no wells in the AOR penetrate through the confining 
zone (i.e., Black River).  Therefore, the only wells that could potentially require 
corrective action would be the proposed injection wells IW#1-36N and IW#2-36E; a 
contingency plan addressing these wells is presented on page B.6-5 that mandates well 
shut-in, agency notification, and well repair.  The section also states although no 
corrective action plan is required for any artificial penetrations within the AOR, CFL 
commits to developing and implementing a plan should fluid migration occur above the 
confining layer.

Item 4: Not applicable.  The application is not submitted  for conversion of existing wells 
to injection wells. 
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Item 5: As discussed in Section B.7 on pages B.7-1 and B.7-2, karst or zonation at the 
bedrock-glacial material surface is expected to be minimal.  Section B.8.2.4 (page B.8-
23) states: “ The presence of karst is possible where carbonate beds are near surface 
with the potential for influx of water that would facilitate dissolution. Sinkholes have 
been identified in Monroe county where carbonate units occur near ground level, and 
both Wayne and Monroe County have been identified as areas where sinkholes are 
infrequent or likely infrequent (Michigan State University Extension, 2008). The 
possibility of carbonate dissolution features near surface, [where the] Lucas subcrops 
[below glacial till] at the CFL, will be assessed during well installation”.  Section B.8.2.4 
also states that while bedded salts occur north of the CFL near Detroit, the Salina 
Group contains very little salt at CFL and there is no information to indicate that salt 
mining occurs or has occurred with the AOR.  There are also no other known resources 
that are or were mined in the AOR. Faults and structural features are addressed in
Sections B.8.1.2 (page B.8-2) and B.8.2.1 (page B.8-12).  These sections indicate that 
there are regional structural features such as the Green Fault which is 10 miles 
southwest of CFL, but site-specific data indicate there are no mappable faults that 
transect the injection or confining zones in the AOR at CFL.  The injection and confining 
zones at CFL are laterally continuous, with no projected abrupt changes in thickness or 
lithology within a 5-mile radius of the Site. Regional seismicity is addressed in Section 
B.8.1.5 (page B.8-10), and local seismicity including the possibility of induced seismicity 
is addressed in Section B.8.2.3 (page B.8-22), and evaluation shows that CFL lies in an 
area of low peak acceleration, with CFL located approximately 15 miles from the closest 
earthquake that took place in Ontario.  No plans are required for mitigatation since risks 
are not associated with such features, particularly those not present.  

Item 6.  Section B.15 presents the plugging and abandonment plan for wells IW#1-36N
and IW#2-36E. 

Item 7:  Forms EQP 7200-1 and EQP 7200-14 present well construction information in 
both tabular (Form EQP 7200-1) and diagrammatic (EQP 7200-14) format.  Forms for 
each well are presented at the end of Section A.3 (Form EQP 7200-1) and at the end of 
Section A.11 (Form EQP 7200-14). As also documented in other sections of this 
application, the proposed injection wells will have surface casing extending from surface 
through the base of the Bois Blanc, which is the lowermost USDW.   Intermediate 
casing extending through the Niagara Group into the Clinton, and one long string 
protective casing extending from surface to the top of the injection interval, with an open 
hole completion from the base of the long string casing to total well depth. The annular 
space between all casings will be cemented to ground surface. All casing is designed to 
have cement circulated in annular spaces to ground surface.  The annulus area 
between the protective (long-string) casing and the injection tubing string will be filled 
with inhibited fresh water. Annulus pressure will be continuously monitored to detect any 
leaks in the tubing or casing and annulus pressure will be maintained at pressures of 
more than 100 psi above the tubing pressure. All of these design features will prevent 
the movement of fluid that would endanger the lowermost USDW.
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B.2 A calculation of the area of review in the injection interval over the 
anticipated life of the well. “Area of review” means either of the 
following:  

  
A.   For a well disposing of non-hazardous waste, that area the 

radius of which is the greater of 1/4 mile or the lateral distance 
in which the pressures in the injection zone are sufficient to 
increase hydrostatic head in the injection zone above the base 
of the lowermost underground source of drinking water, but not 
more than 2 miles.

B.   For a well disposing of hazardous waste that area the radius of 
which is the greater of 2 miles or the lateral distance in which 
the pressures in the injection zone are sufficient to increase 
hydrostatic head in the injection zone above the base of the 
lowermost underground source of drinking water.

  

The IW#1-36N and IW#2-36E wells will be used for the injection of non-hazardous liquid 
waste generated on-site. To be conservative, a 2-mile area of review (AOR) is adopted 
for this permit as allowed by regulation. The cone-of-influence (COI) is anticipated to be 
smaller than the statutory value of 2-miles. A conservative fixed radius of 2,000 feet has 
been defined for the evaluation of freshwater artificial penetrations. These AOR radii 
have both been applied from the property boundary of the CFL. Freshwater well data for 
penetrations located within the area defined by a 2,000 foot radius have been identified 
from state files and submitted. See Figure A.4-6 at the end of Section A.4 for a 
summary of shallow freshwater penetrations. Figure B.4-1 at the end of Section B.4 
provides a summary of all deep non-freshwater penetrations. As noted in Section B.4, 
five of these deep wells penetrate into but not through the confining zone, and do not 
extend into the injection zone within the two-mile AOR. The closest well (API No: 
21163192140000, Permit 19214) is located approximately 5,415 feet (1.03 miles) from 
the CFL property boundary and approximately 7,840 feet (1.48 miles) from the IW#1-
36N well location. Nearby wells that penetrate the injection zone include the three Class 
I UIC non-hazardous wells (one plugged and abandoned [Well #1-20] and two 
operational wells #1-12 and #2-12) at the EDS facility, located approximately 7 to 11 
miles to the northeast. Deep well data are included as Attachment C (CD-ROM).  
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B.3 A discussion of the affect of injection on the present and potential 
mineral resources in the area of review.

As shown on Figure B.4-1 and detailed in Section B.4, five non-freshwater wells were 
drilled within two miles of the CFL property boundary. These wells penetrate to the 
Trenton Formation, and were installed to assess the presence of oil and gas within this 
unit. However, all five were subsequently plugged and abandoned, and none of the 
wells extend completely through the confining zone to the proposed injection zone. 
Therefore, there will be no effect of injection on the present and potential mineral 
resources in the area of review because the proposed injection zone is not an oil and 
gas bearing interval, and there are no known resources in units above the proposed 
injection zone.
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B.4 A plat which shows the location and total depth of the proposed well, 
shows each abandoned, producing, or dry hole within the area of 
influence, and each operator of a mineral or oil and gas well within 
the area of influence.

Figure B.4-1 shows the locations of the proposed wells and all non-freshwater artificial 
penetrations (i.e., oil and gas wells) within and around the two-mile Area of Review 
(AOR). Records available at the Michigan Department of Environmental Quality 
(MDEQ) as of August, 2019, were examined. Table B.4-1 presents a summary of the
identified non-freshwater artificial penetrations within the two-mile AOR that includes 
pertinent well information, formations, and depths. 

There are five deep non-freshwater artificial penetrations identified in the two-mile AOR
as presented on Figure B.4-1. Data for these wells, including depth and formation 
information are provided in Table B.4-1. None of the five wells permitted and/or drilled 
in the vicinity of the facility within the two-mile AOR fully penetrates the confining zone 
composed of the Utica Shale, Trenton Formation, and Black River Formation. Wells 
were drilled to or into the Trenton formation, and were drilled to explore for oil and gas 
within the Trenton Formation, which is a productive unit elsewhere in southeastern 
Michigan. These wells do not serve as potential pathways for fluid migration out of the 
permitted injection zone, since they do not fully penetrate through the confining zone or
reached the injection zone. Section B.6 includes the plugging records for these wells. 
Additionally, Section B.6 includes a conservative calculation assuming an artificial 
presence of an open conduit at the closest well to the proposed injection well locations, 
Permit 19214, which demonstrates that even if a conduit were present at this location it
would pose no issue with respect to migration of fluid from the injection interval. 
Therefore, no wells have any potential to serve as a vertical migration pathway from 
the proposed injection interval.

Freshwater wells are shown on Figure A.4-6a and A.4-6b, as presented in Section A.4.  

Table B.4-1. Non-Freshwater Artificial Penetrations within the Area of Review

API Well No. Permit 
No.

Well 
Type

Well Status 
and date Total Depth (RKB) Formation at 

Total Depth
Field 
Name Co Name T-R-S 

21163037010000 3701 DH Plugged and 
Abandoned

2,566 Trenton NA PONTCHARTRAIN 
PETROLEUM CORP

4S-8E-27

21163058300000 5830 OIL Plugged and 
Abandoned

2,560 Trenton Sumpter BONANZA OIL AND 
GAS CORP

4S-8E-22

21163192140000 19214 DH Plugged and 
Abandoned

2,827 Trenton-Black
River

NA UHL JACK 4S-8E-26

21163194840000 19484 DH Plugged and 
Abandoned

2,761 Trenton NA UHL JACK 4S-8E-27

21163620000000 61290 DH Plugged and 
Abandoned

3,100’ (measured depth) Top of Black River NA SAVOY ENERGY LP 4S-R9E
surface: 
Section 30
bottom 
hole: 
Section 19
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B.5 If a well is proposed to be converted to a disposal well, a copy of the 
completion report, together with the written geologic description log 
or record and borehole and stratum evaluation logs for the well.

Conversion of an existing well is not proposed. Upon installation of the new well, copies 
of the written geologic description and all log data collected from the well will be 
submitted to EGLE. 
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B.6 Plugging records of all abandoned wells and casing, sealing, and
completion records of all other wells and artificial penetrations 
within the area of influence of the proposed well location and a map 
identifying all such artificial penetrations.  An applicant shall also 
submit a plan reflecting the steps or modifications believed 
necessary to prevent proposed injected waste products from 
migrating up, into, or through inadequately plugged, sealed, or 
completed wells.

Topographic Map

A copy of the USGS Topographic map with the outline of the conservative maximum 
two-mile radius area of review and disposal well symbols representing the proposed 
well locations, is included as Figure A.4-4. (See Section A.4). This topographic map 
extends in excess of two miles beyond the CFL boundary.  CFL encompasses Section 
36, T4S, R8E. Figure A.4-4 shows the location of all known surface bodies of water and 
roads within two miles. There are no known springs, mines, or quarries within the two-
mile radius. Figure A.4-5 presents an aerial view of the CFL site area. A listing of 
property owners within a ¼-mile radius of the CFL is provided below in Table B.6-1 and 
these parcels are shown on Figure B.6-1. Property parcel records for Wayne County 
were downloaded via shapefile from the county’s Open Data site (Wayne County, 
2019). Property parcel records for Monroe County were sent via shapefile from Monroe
County, after a request directed to the Monroe County Planning Commission. No 
known hazardous waste treatment storage or disposal facilities are present within the
AOR based on available State of Michigan permit information.

Artificial Penetrations

Figure B.4-1 (Section B.4) shows the location of all non-freshwater artificial penetrations 
within the two-mile radius of the CFL property boundary and in the surrounding areas, 
based on data provided from EGLE as of August, 2019. API numbers are shown at 
each well symbol. General geographic features and the outline of the required two-mile 
AOR are also shown on the map. There are five deep artificial penetrations within the 
AOR (Table B.4-1 and Section B.4); plugging information is available for the five wells. 
Note that while these wells penetrate into or through the Trenton Formation, none of 
these wells fully penetrate the entire confining zone, meaning that these wells do not 
penetrate the Black River into the injection zone or injection interval within the AOR. 
Table B.6-2 summarizes the available plugging information for these wells, and all 
available well and plugging records are provided in Attachment C (CD-ROM).
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Table B.6-1. Property Parcels within ¼-Mile Radius of CFL

Figure 
Label Owner Name Property Street City State ZIP Mailing Address

Mail 
State

Mail 
ZIP

Property 
Class

1 INTERNATIONAL TRANSMISSION CO. CARLETON WEST RD BELLEVILLE MI 48111

2 INTERNATIONAL TRANSMISSION CO. HAGGERTY RD BELLEVILLE MI 48111

3 ANCHORS REALTY LLC CARLETON WEST RD BELLEVILLE MI 48111

4 CHIEF FINANCIAL OFFICER HAGGERTY RD BELLEVILLE MI 48111

5 CHIEF FINANCIAL OFFICER CARLETON WEST RD BELLEVILLE MI 48111

6 CHIEF FINANCIAL OFFICER HAGGERTY RD BELLEVILLE MI 48111

7 CHIEF FINANCIAL OFFICER HAGGERTY RD BELLEVILLE MI 48111

8 CITY ENVIRONMENTAL SERV CLARK RD NEW BOSTON MI 48164

9 CITY ENVIRONMENTAL CLARK RD NEW BOSTON MI 48164

10 CHIEF FINANCIAL OFFICER ARKONA RD BELLEVILLE MI 48111

11 CITY ENVIRONMENTAL CLARK RD NEW BOSTON MI 48164

12 CITY ENVIRONMENTAL 27671 CLARK RD NEW BOSTON MI 48164

13 CITY ENVIRONMENTAL 27621 CLARK RD NEW BOSTON MI 48164

14 CITY ENVIRONMENTAL 27605 CLARK RD NEW BOSTON MI 48164

15 CITY ENVIRONMENTAL CLARK RD NEW BOSTON MI 48164

16 INTERNATIONAL TRANSMISSION CO CLARK RD NEW BOSTON MI 48164

17 INTERNATIONAL TRANSMISSION CO. CARLETON WEST RD BELLEVILLE MI 48111

18 CITY ENVIRONMENTAL OAKVILLE WALTZ RD NEW BOSTON MI 48164

19 BILBREY DANNY RAY TRUST CARLETON WEST RD CARLETON MI 48117 14604 CARLETON WEST RD MI 48117 Residential

20 GILMER JANET EXETER RD CARLETON MI 48117 PO BOX 512 MI 48117 Residential

21 KONOPKA RALPH & EVELYN EXETER RD CARLETON MI 48117 14455 EXETER RD MI 48117 Residential

22 LAWSON MICHAEL & LISA CARLETON WEST RD CARLETON MI 48117 14594 CARLETON WEST RD MI 48117 Residential

23 OLSON CLIFFORD JAY OAKVILLE WALTZ RD NEW BOSTON MI 48164 3605 OAKVILLE-WALTZ RD MI 48164 Commercial

24 OLSON CLIFFORD JAY & JUNE C OAKVILLE WALTZ RD NEW BOSTON MI 48164 3605 OAKVILLE WALTZ RD MI 48164 Residential

25 OUSLEY MARIANNA & TABORSKI 
DAVID G

EXETER RD CARLETON MI 48117 14465 EXETER RD MI 48117 Residential

26 REPUBLIC SERVICES OF MICHIGAN I 
LLC

OAKVILLE WALTZ RD NEW BOXTON MI 48134 18500 NORTH ALLIED WAY AZ 85054 Agricultural

27 REPUBLIC SERVICES OF MICHIGAN I 
LLC

EXETER RD NEW BOSTON MI 48164 18500 NORTH ALLIED WAY AZ 85054 Agricultural

28 REPUBLIC SERVICES OF MICHIGAN I 
LLC

EXETER RD NEW BOSTON MI 48164 18500 N ALLIED WAY AZ 85054 Agricultural

29 REPUBLIC SERVICES OF MICHIGAN, 
LLC

CARLETON WEST RD VACANT CARLETON MI 48117 18500 NORTH ALLICA WAY AZ 85054 Industrial

30 REPUBLIC SERVICES OF MICHIGAN, 
LLC

OAKVILLE WALTZ RD CARLETON MI 48117 18500 NORTH ALLICA WAY AZ 85054 Industrial

31 REYNOLDS KIMBERLY & MICHAEL CARLETON WEST RD CARLETON MI 48117 14017 CARLETON WEST RD MI 48117 Residential

32 ROBERTS DEBRA A EXETER RD CARLETON MI 48117 14525 EXETER RD MI 48117 Residential

33 SIBOLOSKI THELMA L EXETER RD CARLETON MI 48117 14656 EXETER RD MI 48117 Residential

34 STEVENS JAMES & BEVERLY OAKVILLE WALTZ RD VAC CARLETON MI 48117 10702 S STONY CREEK MI 48117 Residential

35 STEVENS JAMES TREVOR & BEVERLY 
ANN

EXETER RD VACANT CARLETON MI 48117 10702 S STONY CREEK MI 48117 Residential

36 STEWART GRANT & CHARLINA EXETER RD CARLETON MI 48117 4391 YARMOUTH MI 48197- Agricultural

37 STEWART GRANT & CHARLINA TRUST EXETER RD CARLETON MI 48117 4391 YARMOUTH MI 48197 Agricultural

38 STRIMPEL OLGA M TRUST OAKVILLE WALTZ RD CARLETON MI 48117 4501 OAKVILLE WALTZ RD MI 48117 Agricultural

39 WILSON CLARENCE E & LYNDIA L OAKVILLE WALTZ RD NEW BOSTON MI 48164 3695 OAKVILLE WALTZ RD MI 48164 Residential

40 WILSON WILLIAM & JULIE NEWBURG RD VACANT CARLETON MI 48117 14475 CARLETON WEST RD MI 48117 Agricultural




